INTRODUCTION {#sec1}
============

Neuroscience is a relatively new area of scientific inquiry in the legal context, and it contributes to the way that criminal justice systems (CJS) view criminality. Some researchers have claimed that neuroscientific examination techniques can detect abnormalities of the brain that might influence criminal behavior.^[1](#fn1){ref-type="fn"}^ These techniques come in various forms, one of which is the brain scan (or 'neuroimaging'). Generally, neuroimaging tools such as computed tomography and magnetic resonance imaging (MRI) scans can show the structure of the brain, while neuroimaging tools such as functional MRI (fMRI) can indicate the function of different areas of the brain.^[2](#fn2){ref-type="fn"}^ For instance, an fMRI may show which areas of the brain are more active when the subject conducts a specific task. By using these tools, neuroscientists have shown how the structure and function of different areas of the brain are associated with cognitive processes and executive functions.^[3](#fn3){ref-type="fn"}^ For example, abnormalities in the prefrontal cortex, which is involved in planning and decision-making, may result in impulsive and antisocial behavior.^[4](#fn4){ref-type="fn"}^ From a criminal law perspective, these abnormalities of the brain may result in reduced or limited ability to control or understand criminal behavior and may consequently affect criminal responsibility and sentencing.^[5](#fn5){ref-type="fn"}^ Accordingly, neuroscientific tools can be used as evidence in courts to indicate the existence of brain abnormality for different purposes, such as establishing the insanity defense or mitigating the sentence due to reduced capacity to control behavior.

The growing scholarly interest in the intersection of neuroscience and law^[6](#fn6){ref-type="fn"}^ resulted in the evaluation of the *potential* use of neuroscientific evidence in various CJS;^[7](#fn7){ref-type="fn"}^ a few studies also adopted an empirical methodology and examined how this evidence has been used in criminal courts in *practice*.^[8](#fn8){ref-type="fn"}^ However, in Iran, there is relatively little interest in the biological explanation of criminal behavior and its relationship with criminal law. The criminological studies mainly focus on psychological factors such as mental disorders and social factors such as peer groups, the economy, poverty, unemployment, education, addiction, cultural conflict, parenting, and family factors.^[9](#fn9){ref-type="fn"}^ Only a few studies have examined the potential use of genetics as a factor in criminal behavior in the CJS,^[10](#fn10){ref-type="fn"}^ and it seems that no study has evaluated the use of neuroscientific evidence in Iran\'s criminal courts. As such, the overall aim of this study is to fill this gap and to discuss whether, and to what extent, Iran\'s CJS permits the use of neuroscientific evidence in the evaluation of criminal responsibility and the assessment of sentencing.

This paper does not aim to examine how neuroscientific evidence has been used in practice; instead, the discussions will center on the potential use of neuroscientific evidence within the existing legal framework. The main reason for this methodology is the limited accessibility of criminal case transcripts. In Iran, cases are not uploaded to any database (or converted to an electronic format). Consequently, finding a sufficient number of criminal cases that refer to neuroscientific evidence in order to draw conclusions about how neuroscience has been used in practice is not feasible. The discussions in this study are occasionally simplified (for example, omissions are made in relation to exceptional circumstances of cases and legal rules that are rarely applied), as Iran\'s CJS is complex and there is insufficient space here to discuss all aspects of, and perspectives on, the use of neuroscientific evidence in courts.^[11](#fn11){ref-type="fn"}^ However, these simplifications have no impact on the general conclusions of this study.

As Iran\'s CJS is fundamentally different from many other countries, this paper first gives a brief overview of the Iranian CJS. Following this overview, the paper examines how neuroscience may be relevant to criminal responsibility and sentencing within Iran\'s criminal law. It then explores the applicability of neuroscientific evidence,^[12](#fn12){ref-type="fn"}^ first to Iran\'s Islamic Penal Code (2013) and then to key sources of Islamic legal norms, with reference to an empirical study. Finally, the process of raising neuroscientific evidence in criminal procedure, including the admissibility of this evidence and at which stages this evidence might be raised, is discussed.

CRIMINAL LAW IN IRAN {#sec2}
====================

In 1979, an Islamic revolution in Iran ended the 2500 years of Persian monarchy. Following the revolution, Iran\'s legal system that was adopted from the European legal code was heavily influenced by Islamic rules and an Islamic constitution was formed.^[13](#fn13){ref-type="fn"}^ According to Principle Four of Iran\'s Constitution, '\[a\]ll legal rules including civic, penal, financial, economic, administrative, cultural, political and so on, must comply with Islamic rules \[Shari'a\]. This principle applies to all the principles of constitution, and other laws and regulations...'. Shari'a is derived from Islamic sources such as Quran (Koran).^[14](#fn14){ref-type="fn"}^ Therefore, judges' sources of decision-making are derived from, or acknowledge, Islamic rules.

There are two main legal sources for judges that are related to this study, and I will briefly explain both. The first source is Iranian *legal codes*, which are issued by the Parliament (Majles).^[15](#fn15){ref-type="fn"}^ All legislation made by the Parliament must be approved by the Council of Guardians, a body which consists of 12 members and decides if the legislation passed by the Parliament complies with the Constitution and Shari'a. If it does not, the Council of Guardians will ask the Parliament to modify the legislation.^[16](#fn16){ref-type="fn"}^

The second source is *fatwa*, and it applies when a matter has not been determined by legal codes. In order to understand and apply Islamic sources of law (Shari'a) following the death of the prophet Mohammad, Islamic jurists---through the use of Figh (Islamic jurisprudence)---have been understanding and interpreting the divine sources of Shari'a and transforming them into Islamic legal rules to answer enquiries regarding contemporary issues and to regulate people\'s lives.^[17](#fn17){ref-type="fn"}^ Interpretation of Islamic sources requires Islamic jurists to be Marja\'-e-Taqleed (in English, a 'source of emulation'), meaning a person with a high level of knowledge of Islamic rules.^[18](#fn18){ref-type="fn"}^ There are several Marja\'-e-Taqleed in Iran and their opinions are occasionally different from each other. Different groups of people may choose different Marja\'-e-Taqleed and follow their particular interpretation of Islamic rules in their everyday lives. The legal opinion of Marja\'-e-Taqleed is called *fatwa* and is a binding rule for their followers.^[19](#fn19){ref-type="fn"}^ If a judge cannot find a specific legal matter in legal codes (issued by the Majles), he or she can use fatwa (Marja\'-e-Taqleed legal opinion) to resolve the legal issue.^[20](#fn20){ref-type="fn"}^

However, as noted above, there are different Marja\'-e-Taqleed who may have different opinions regarding a similar inquiry. This can result in different decisions by judges who follow different Marja\'-e-Taqleed. That said, legal issues are usually addressed in codes and only some specific matters (ie scientific and recent issues) are not. For instance, sex change surgery has relatively recently been made possible and accessible by modern medical sciences. In Iran, sex changes are not codified by Parliament, which means Marja\'-e-Taqleed have interpreted Islamic rules and issued fatavai (pl. fatva) in this regard. Some Marja\'-e-Taqleed have permitted sex change surgery; however, there are other Marja\'-e-Taqleed that have not allowed it.^[21](#fn21){ref-type="fn"}^ As a consequence, some courts allow this surgery and others do not based on which Marja\'-e-Taqleed the judge follows.^[22](#fn22){ref-type="fn"}^

With regard to criminal procedure, Iran\'s criminal system is *inquisitorial*. This means that the judges, along with the parties, play an active role in investigating and fact-finding. The investigation of crime is conducted by the interrogator (also known as the inquisitor or the examining magistrate) under the supervision of the prosecutor.^[23](#fn23){ref-type="fn"}^ During the investigation, the interrogator should be impartial to the defendant and should provide all the available evidence.^[24](#fn24){ref-type="fn"}^ Similarly, the prosecutor, who represents the interest of the society,^[25](#fn25){ref-type="fn"}^ should remain neutral and strive to uncover all the facts---even if they support the defendant.^[26](#fn26){ref-type="fn"}^ In Iran\'s criminal courts, there are no juries,^[27](#fn27){ref-type="fn"}^ so decisions in both the guilt and sentencing phases are made by the trial judge.^[28](#fn28){ref-type="fn"}^ For more serious crimes, these decisions are made by three judges.^[29](#fn29){ref-type="fn"}^

NEUROSCIENCE, CRIMINAL RESPONSIBILITY, AND SENTENCING IN IRAN'S CJS {#sec3}
===================================================================

In this section, I will discuss whether, and in which areas, neuroscience may be relevant to assessment of criminal responsibility and sentencing. In jurisdictions which have examined the role of neuroscience in criminal courts, it has been suggested that neuroscience may affect criminal responsibility and sentencing in three circumstances.^[30](#fn30){ref-type="fn"}^ First, neuroscientific evidence can help establish the 'insanity defense',^[31](#fn31){ref-type="fn"}^ which can entitle the accused to an acquittal. Second, neuroscience can contribute to the defense of 'diminished responsibility', which reduces the punishment for murder to that of manslaughter.^[32](#fn32){ref-type="fn"}^ Third, neuroscientific evidence can also play a role in mitigating and aggravating sentencing factors.

In Iran\'s legal codes, there is no reference to the brain or, more generally, to biological factors (ie genetics) and only matters regarding the accused\'s *mental* and *psychological* conditions are outlined and as this study is not based on empirical research, it is not possible to indicate whether courts recognize neuroscience as being relevant to criminal responsibility and sentencing. As such, in the following section, I will initially *assume* that Iran\'s CJS acknowledges the relationship between the brain and mental conditions in order to explore circumstances in which neuroscience is potentially relevant to criminal responsibility and sentencing. This assumption is plausible because in some (though admittedly not many) studies by Iranian scholars, the relationship between biological factors, mental conditions, and crime is recognized.^[33](#fn33){ref-type="fn"}^ Furthermore, many studies throughout the history of neuroscience have supported the connection between the brain and mental functions (eg anxiety and decision making).^[34](#fn34){ref-type="fn"}^ Accordingly, a defense lawyer may argue for the defendant\'s mental condition via neuroscience: eg the defendant\'s brain injury has resulted in impaired judgement, disorganized thinking, and an inability to control their behavior.^[35](#fn35){ref-type="fn"}^

In the following section, by focusing on the three potentially relevant areas outlined above, and based on the previous discussion, I will return to this assumption and provide a more detailed discussion of the applicability of neuroscience within Iranian legislation and according to Islamic sources.

According to Iran\'s Penal Code, an individual is responsible for committing crime if, at the time of the incident, he/she is sane, pubescent,^[36](#fn36){ref-type="fn"}^ and has free will.^[37](#fn37){ref-type="fn"}^ Exceptions may be made where some special circumstances (such as being under duress,^[38](#fn38){ref-type="fn"}^ being a minor,^[39](#fn39){ref-type="fn"}^ or being legally insane)^[40](#fn40){ref-type="fn"}^ are established.^[41](#fn41){ref-type="fn"}^ The sentence may also be mitigated if the offender\'s mental condition is impaired at the time of the offense^[42](#fn42){ref-type="fn"}^ (I will return to this point later). The applicability of these special circumstances varies based on the type of crime. The *Islamic Penal Code of the Islamic Republic of Iran* (2013) divides crimes into four categories based on the type of punishment for each category of offense. The four types are *Hadd, Qisas, Diyyeh*, and *Ta'zir*.^[43](#fn43){ref-type="fn"}^ While in all types of crimes an individual who has *no criminal responsibility* (ie where the insanity defense has been established) receives *no punishment*, for *Hadd, Qisas*, and *Diyyeh* punishment is fixed and cannot be *mitigated* or *aggravated*, and consequently mental (or brain) conditions evidence cannot influence the sentence. The four categories of crime are explained below:

*Hadd* ^[44](#fn44){ref-type="fn"}^ (mandatory punishments) are acts prohibited by God and punished with *mandatory* and harsh punishments derived from Quran.^[45](#fn45){ref-type="fn"}^ These punishments rarely apply in practice as a high standard of proof is demanded.^[46](#fn46){ref-type="fn"}^ Hadd is a fixed punishment and cannot be mitigated or aggravated.^[47](#fn47){ref-type="fn"}^ An example of a Hadd crime is 'adultery' (Zina), which is the act of intercourse between a man and a woman who are not married to each other, unless the act is committed unwittingly. Punishment for this offense is 100 lashes.^[48](#fn48){ref-type="fn"}^ In some circumstances, the punishment for this crime is execution. For instance, where Zina is committed by force (similar to rape).^[49](#fn49){ref-type="fn"}^ Zina can only be proved by four male witnesses who have directly observed the offense.^[50](#fn50){ref-type="fn"}^

*Qisas* (retaliation) is a *primary* punishment for *intentional* bodily crimes against life, limb, and abilities.^[51](#fn51){ref-type="fn"}^ Similar to 'lex talionis' (also known as 'an eye for an eye'), an offender should be punished (injured) exactly equally to the injury he/she imposed upon the victim.^[52](#fn52){ref-type="fn"}^ Accordingly, in the case of murder, the punishment is execution. Qisas is a fixed punishment and cannot be mitigated or aggravated.

*Diyyeh* (blood money) is compensation for the death or injury and is a *secondary* punishment that replaces Qisas punishment in two situations: (i) where the criminal act is *intentional* but the victim, or his/her family (in case of murder), request Diyyeh instead of Qisas as a form of compensation;^[53](#fn53){ref-type="fn"}^ (ii) where the criminal act is unintentional, only Diyyeh applies.^[54](#fn54){ref-type="fn"}^ Diyyeh is a fixed sum and, for each type of bodily harm, the law has determined a certain amount of compensation.

*Ta'zir* (discretionary punishment) applies when the crime is not in the category of Hadd, Qisas, and Diyyeh.^[55](#fn55){ref-type="fn"}^ Ta'zir forms the majority of punishments in Iran\'s criminal code.^[56](#fn56){ref-type="fn"}^ The judge considers the public interest and the particular context of the case, using his/her *discretion* to determine an appropriate punishment.^[57](#fn57){ref-type="fn"}^ The judge will then decide if mitigating and aggravating factors exist and reduce or increase the punishment accordingly. However, a judge\'s discretion is limited to a range of punishment options within the range of minimum and maximum sentences, which are defined and codified in the Islamic Penal Code for each Ta'zir crime.^[58](#fn58){ref-type="fn"}^

In summary, Qisas, Hadd, and Diyyeh involve mandatory punishments. Criminal responsibility and sentencing in Iran\'s criminal law in the case of Qisas, Hadd, and Diyyeh are binary and only two options are available: that the person has no criminal responsibility and receives no sentence (ie the insanity defense), or that the individual is fully responsible and receives complete punishment. A finding of anything between these two ends of the spectrum will result in the person being held fully responsible, and mitigating or aggravating factors will have no influence on the sentence. This is different to Ta'zir, where mitigating and aggravating factors can influence the sentence and the individual can be held *partially* responsible. There is an exceptional situation in Qisas punishment that might make neuroscientific evidence applicable in sentencing. When the Qisas punishment is not imposed (for instance, when the victim requests Diyyeh instead of Qisas), it is possible for the court to order Ta'zir punishment in addition to Diyyeh.^[59](#fn59){ref-type="fn"}^ In these circumstances, the court may diminish the Ta'zir punishment (ie based on the individual\'s mental condition).

Given this explanation of the different types of crime in Iran\'s CJS, I will now explain the three circumstances in which neuroscience may be relevant: the insanity defense, the defense of diminished responsibility, and mitigating and aggravating sentencing factors.

Insanity defense {#sec3-1}
----------------

This defense is set out in Article 149 of Iran\'s Penal Code and can be applied if, at the time of the crime, the individual lacked the ability to control their actions or could not differentiate between good and bad due to a *mental disorder*. When the defense is raised, the defendant may argue that the accused is suffering from some brain abnormality (ie damage to the prefrontal cortex)^[60](#fn60){ref-type="fn"}^ and he/she was not able to control their behavior when they committed the crime. If this abnormality is severe enough that the insanity defense is successful, the individual has no criminal responsibility.

While neuroscientific evidence can contribute to a successful insanity defense and therefore prevent the accused from being sentenced, the defense can also lead to negative consequences. For example, if it is proved (through expert evidence) that the individual poses a danger to the community, *security measures*, such as detaining the individual in a psychotherapy facility,^[61](#fn61){ref-type="fn"}^ are imposed for an indeterminate period.^[62](#fn62){ref-type="fn"}^ The detention will continue until it is proved that the individual is treated and no longer poses a danger to society.^[63](#fn63){ref-type="fn"}^

As such, neuroscientific evidence may have two opposing functions. On the one hand, neuroscientific evidence can result in a successful defense of insanity and result in the individual\'s acquittal. On the other hand, if it indicates abnormality of the brain that may put the community in danger (this includes problems such as impulsive behavior), the offender will not be set free. While security measures are not defined as punishment in Iran\'s Criminal Code,^[64](#fn64){ref-type="fn"}^ they are still unpleasant, and remove the individual\'s liberty. Neuroscientific evidence has also been called a 'double-edged sword' for this reason^[65](#fn65){ref-type="fn"}^ and it seems this double-edged sword may apply in an Iranian legal context.

Diminished responsibility (murder to manslaughter) {#sec3-2}
--------------------------------------------------

As murder falls into the category of Qisas, mental and psychological conditions cannot diminish the sentencing decision. That means the defense of diminished responsibility is not identified in Iran\'s Penal Code. Accordingly, even if an offender experiences a substantial mental disorder at the time of the offense (yet not severe enough to result in a successful insanity defense), they would still be executed.

Mitigating and aggravating factors in sentencing {#sec3-3}
------------------------------------------------

As discussed before, Qisas, Hadd, and Deyyeh are fixed punishments and even if the ability to control acts or differentiate between right and wrong is significantly reduced (but not completely impaired), the offender will receive the full punishment. Therefore, the only type of punishment for which neuroscientific evidence can be used to formulate claims to mitigate or aggravate the sentence is Ta'zir (the discretionary punishment).

In Iran\'s Criminal Code, there is no aggravating factor related to mental conditions and subsequently brain impairment (as noted before, security measures are not considered punishment). However, there are a number of codes that can be used to reduce the sentence.

One application of neuroscientific evidence is where Ta'zir punishment has a negative influence on the illness of the offender, or where the illness adds to the custodial hardship.^[66](#fn66){ref-type="fn"}^ Another use of neuroscience is related to the circumstances of the offense and where the impairment exists at the time of the crime. Two articles of the Iranian Criminal Code have elaborated on this matter: The judge *can mitigate* the punishment based on the '\[s\]pecific circumstances that contributed to the commitment of crime ...';^[67](#fn67){ref-type="fn"}^ as such, a judge based on their discretion *may* consider brain impairment as one of the specific circumstances that predispose the offender to commit the criminal behavior.'... In *determining* the Ta'zir \[punishment\], the court considers ... the offender\'s ... *mental and psychological conditions* at the time of committing the crime' (emphasis added).^[68](#fn68){ref-type="fn"}^ Similarly, a judge based on their discretion could consider the influence of brain impairment on mental and psychological conditions of the offender at the time of crime.

While both sections might be seen as diminishing the sentence, the first section is concerned with mitigating the punishment, while the second section is focused on determining a proportionate punishment based on the circumstances of the offense. The outcome of this difference may be significant. In *determining* the sentence when mental and psychological conditions contribute to a decreased ability to control the behavior or differentiate between right and wrong, the Act *requires* the judge to consider the reduced criminal responsibility and proportionally determine the sentence on that basis. However, when it comes to *mitigating* factors, consideration of those elements is *not mandatory* for the judge. Also, mitigating factors can only modify the determined sentence within a specific range that is defined by the Code^[69](#fn69){ref-type="fn"}^ and cannot proportionally change the sentence.

In practice, it appears that there is no common procedure for *determining* proportionate punishment for criminals with mental issues, and consequently, there may be no correlation between the degree of impairment and the sentence. Accordingly, some scholars have gone so far as to opine that Iran\'s CJS does not incorporate the determination of sentencing based on the degree of criminal responsibility.^[70](#fn70){ref-type="fn"}^ Also, both the *Islamic Penal Code* (2013) and the *Criminal Code of Procedure for Public and Revolutionary Courts* (2013) more clearly define and refer to the insanity defense. Similarly, legal discourse about psychological abnormality is centered on the insanity defense and there is much less reference to *mitigating* or *determining* punishment based on a mental condition.^[71](#fn71){ref-type="fn"}^ As such, it would seem that in circumstances where the mental condition is not severe enough to result in a successful insanity defense, its relevance to sentencing may be overlooked.^[72](#fn72){ref-type="fn"}^

Interestingly, in Article 36 of *Iran\'s Penal Code* of 1973^[73](#fn73){ref-type="fn"}^ (in contrast to the current criminal code\'s definition of the insanity defense) the Act also referred to circumstances where the accused\'s mental condition was not severe enough to meet the insanity defense. It was noted that the sentence could be *mitigated* where the ability to control acts and to differentiate between right and wrong were partially impaired at the time of the offense. This act was not referring to *determining* an appropriate punishment based on proportionality, but did at least provide a basis for mitigating the punishment where mental issues contributed to the crime. This section was removed in subsequent criminal acts and there is no clear reason for this decision.^[74](#fn74){ref-type="fn"}^

Overall, acknowledging that this study is limited in that it has not empirically reviewed the criminal cases involving neuroscientific evidence, it seems that even if courts find brain impairment to be a condition similar to mental issues, it is more likely that judges would find neuroscientific evidence to contribute to the criminal proceeding where the insanity defense is raised, rather than a justification for mitigating the punishment (the summary of the applicability of the insanity defense and mitigating and aggravating factors in Hadd, Qisas, Dyyeh, and Ta'zir is illustrated in Figure [1](#fig1){ref-type="fig"}).

![Different types of punishments and applicability of insanity defense, defense of diminished responsibility, and mitigating and aggravating sentencing factors.](lsy024fig1){#fig1}

THE APPLICABILITY OF NEUROSCIENCE: LEGISLATION, AND ISLAMIC SOURCES AND FATWA {#sec4}
=============================================================================

As noted earlier, the above discussions about the insanity defense and the sentencing of the offender were based on the *assumption* that Iran\'s CJS acknowledges the influence of brain impairment on an individual\'s behavior (ie controlling acts) and their mental condition (ie capacity to differentiate wrong from right).^[75](#fn75){ref-type="fn"}^ Since the *Islamic Penal Code* (2013) makes no reference to brain impairment (or biological abnormalities in general) and its relationship with criminal responsibility and sentencing, it seems that Iran\'s CJS is only familiar with mental conditions (I will return to this point in the following paragraph). For instance, only 'psychological disorders' are mentioned as factors that can lead to the insanity defense^[76](#fn76){ref-type="fn"}^ or, in determining Ta'zir punishment, only the offender\'s 'mental and psychological conditions' are outlined.^[77](#fn77){ref-type="fn"}^ However, in cases where Ta'zir punishment has a negative influence on the *illness* of the offender, or where the *illness* adds to the custodial hardship (as previously discussed in 'Mitigating and aggravating factors in sentencing\' section), 'illness' may be interpreted more widely than just mental issues to include physical illness or brain impairment.

It is noteworthy that the mere fact the *Islamic Penal Code* (2013) makes no reference to brain impairment does not mean that Iran\'s CJS or courts do not recognize brain impairment and its relationship with criminal responsibility and sentencing *in practice*. The penal codes of some other countries also omit specific mention of brain impairment, and yet in practice neuroscientific evidence is considered in legal proceedings.^[78](#fn78){ref-type="fn"}^ However, one reason to be concerned about the assumption that Iran\'s CJS acknowledges mental conditions and the influence of brain impairment on an individual\'s behavior is the change to the Penal Code of 1973 regarding conditions that may establish the insanity defense. Article 36 of this code does not refer to 'psychological disorders', and instead mentions 'congenital' and 'adventitious' causes as grounds for raising the insanity defense. The use of the terms 'congenital' and 'adventitious' may mean that the legislator intended to consider a wide array of factors including brain abnormalities. The exclusion of these terms in the subsequent criminal codes and their replacement with 'psychological disorders' in the current criminal code implies a narrower range of factors, which may no longer include brain conditions.

If judges do not interpret the Islamic Penal Code in a way that means brain impairment falls within the category of psychological or mental conditions, or more broadly, they do not find that brain impairment is associated with psychological or mental conditions, it may mean that the act is unclear about the role of brain impairment in sentencing. Principle 167 of the Constitutional Law (1979) requires judges to adopt Islamic sources or fatwa (legal opinion of Marja\'-e-Taqleed) where there is a gap in legislation. Since neuroscience began to flourish in 20th century^[79](#fn79){ref-type="fn"}^ and is a relatively new field, Islamic sources (ie Quran) do not addressed the question of brain impairment and criminality. This means that it is the responsibility of Marja\'-e-Taqleed to answer this enquiry. There is no evidence that this question has been asked of any of the Marja\'-e-Taqleed. Therefore, to evaluate the Marja\'-e-Taqleed\'s legal opinions, I refer to another study in Iran about genetics and crime^[80](#fn80){ref-type="fn"}^---a different biological factor.

According to my research, in 2012 some enquiries were made to five Marja\'-e-Taqleed^[81](#fn81){ref-type="fn"}^ in Iran to understand if they recognize the association between genes and criminal behavior and if this relationship can be used as evidence in criminal courts. None of the Marja\'-e-Taqleed permit the use of genetic evidence for fixed punishments---Hadd and Qisas (and Diyyeh). However, with respect to Ta'zir they have different opinions. Two of the Marja\'-e-Taqleed (Ayatollah Sobhani^[82](#fn82){ref-type="fn"}^ and Ayatollah Alavi Gorgani)^[83](#fn83){ref-type="fn"}^ were against the use of genetic evidence for the purposes of diminishing the punishment and establishing the insanity defense. Ayatollah Sobhani noted that explaining crime by genetic factors would help criminals to get away with their crime. Ayatollah Alavi Gorgani stated that as God is aware of everything, using genetics as a sentencing factor is not permissible, otherwise God would have noted it (ie in Quran).

The other three Marja\'-e-Taqleed (Ayatollah Gerami,^[84](#fn84){ref-type="fn"}^ Ayotallah Makarem Shirazi,^[85](#fn85){ref-type="fn"}^ and Ayatollah Musavi Ardebili)^[86](#fn86){ref-type="fn"}^ agreed that genetic evidence can be used as a mitigating factor, but they had different opinions regarding the insanity defense. Ayatollah Gerami stated that genetic evidence can be used as a basis for the insanity defense. Ayotallah Makarem Shirazi approved that use of genetic evidence for the insanity defense; however, he found it farfetched that genetic factors could completely remove an individual\'s behavioral control. Ayatollah Musavi Ardebili did not believe that the influence of genes is significant enough to make an individual lose control.

Since every judge may follow a different Marja\'-e-Taqleed, relying on the opinions of Marja\'-e-Taqleed may result in inconsistent decisions by courts. As noted earlier, the same issue is evident regarding applications for sex change surgery.^[87](#fn87){ref-type="fn"}^

Overall, the discussions above indicate that if neuroscientific evidence is being used in courts, there is a possibility of inconsistency in judicial decisions with regard to its applicability. Clearly, acknowledging the applicability of neuroscience (or biological factors generally) in future legal codes could be a step towards consistent judicial decisions on matters involving neuroscience. That said, the lengthy process of passing legislation is a considerable issue in Iran. For instance, the Islamic Penal Code (1991) was an experimental act that was supposed to be terminated and updated in five years; however, this process took approximately 22 years.

The conclusions and discussions in this section are subject to certain limitations. First, it was not possible to access cases in which neuroscience was used by courts; therefore, it is unclear whether courts recognize neuroscience as applicable to Iran\'s CJS, and whether it is seen to be relevant to the individual\'s criminal responsibility and sentencing. Second, Marja\'-e-Taqleed opinions were consulted in regard to the applicability of genetics. While both genetics and neuroscience are areas only relatively recently considered in the legal context and have roots in the biological sciences, there are some differences between these two areas that may lead to different opinions by Marja\'-e-Taqleed. Accordingly, for more insights into the use of neuroscience in Iran\'s CJS, further studies, which take these methodological limitations into account, will need to be undertaken.

Having discussed the circumstances in which neuroscience may be relevant to Iran\'s Criminal Law, the following section of this paper describes the procedural matters of the use of neuroscience in the CJS. Again, in this section discussions are based on the *assumption* that neuroscience is applicable within Iran\'s CJS in a similar way to evidence of mental condition.

NEUROSCIENTIFIC EVIDENCE IN CRIMINAL PROCEDURE {#sec5}
==============================================

The use of neuroscientific evidence in courts has been criticized based on the scientific limitations of neuroscience and its unreliability as evidence.^[88](#fn88){ref-type="fn"}^ While I have no intention of discussing whether neuroscientific evidence *should* be admitted into the courts or not, it is still important to know how courts may react to the submission of neuroscientific evidence based on the rules of admissibility. In the first part of this section, I will discuss the admissibility of neuroscientific evidence and how it may prove a factual matter within Iran\'s CJS. In the second part of this section, I will discuss the stages of criminal procedure at which neuroscientific evidence may be raised, as well who may submit this evidence and for what purpose.

Admissibility and standard of proof {#sec5-1}
-----------------------------------

Rules of admissibility in Iran\'s criminal law are mostly focused on proving a crime based on the standard of proof. When it comes to expert evidence, there are no specific rules for declaring expert reports inadmissible as in other justice systems.^[89](#fn89){ref-type="fn"}^ If the judge is doubtful about the certainty and reliability of expert evidence, he/she can request other experts to provide evidence about the subject of the report.^[90](#fn90){ref-type="fn"}^

Under Iran\'s Penal Code, the standard of proof is the 'knowledge of the judge'. Article 211 of this act defines 'knowledge of the judge' as the *certainty* arising from the evidence presented to the court.^[91](#fn91){ref-type="fn"}^ This means that for a factual matter to be proven, the judge must consider that all the submitted evidence is sufficient for him/her to be certain about the factual matter. While the degree of 'certainty' required is not defined clearly, it seems to be a relatively high standard.

In accordance with this high standard, the opinion of an *expert* is necessary for diagnosing mental abnormalities and establishing the insanity defense^[92](#fn92){ref-type="fn"}^ (it also means that *if* neuroscientific tools are used, they are always evaluated by experts). That said, it appears that experts only outline the conclusion of their assessment and do not elaborate on the approaches and tools that they used. It is not clear how judges evaluate expert\'s report to meet the degree of 'certainty' required. It seems that there is a level of trust placed in experts' reports by courts. One reason for this trust is that forensic experts work for the CJS and are chosen based on a set of criteria to ensure they are qualified. Further, experts are generally called by the judge and interrogator and not by the defendant or the prosecutor. This may increase independence and reduce partisan evidence.^[93](#fn93){ref-type="fn"}^ However, the interrogator and the judge are not obliged to accept the expert opinion.^[94](#fn94){ref-type="fn"}^ To exclude expert evidence from the criminal procedure, the judge and interrogator must provide reasons^[95](#fn95){ref-type="fn"}^ such as that the facts and circumstances of the crime do not correspond with the expert opinion, or when there are contradictory expert opinions.

While the inquisitorial system, as I will explain in more detail below, has provided some approaches for judicial officers to address such contradictions, there is no cross-examination in the inquisitorial system to allow questions to be raised over how an expert reached their conclusion. As such, it appears that the approaches and tools used by experts are not the subject of argument, and instead challenges are directed at the conclusions drawn. For instance, an expert may use *different types of brain imaging techniques* (approaches and tools) and state that *some brain abnormalities caused the criminal behavior such that the offender could not understand what she/he was doing at the time of the crime and is therefore legally insane* (findings and conclusion). In this scenario, as experts do not elaborate on their approaches---ie which types of brain imaging techniques were used to diagnose the brain abnormality---any objection is related to the conclusion that the individual is legally insane. For instance, contradictory evidence may be adduced by a witness claiming that the defendant could understand his/her acts.

Relying on the conclusions drawn by experts is a matter of concern in Iran\'s CJS. If an expert uses a relatively unreliable neuroscientific tool in finding an outcome and the limitations of that tool are ignored, the expert report may skew the court\'s decision regarding the offender\'s mental condition.

Raising neuroscientific evidence {#sec5-2}
--------------------------------

The inquisitorial system within Iran\'s CJS has created the potential for neuroscientific evidence to be used during two stages of the criminal procedure: investigation and trial.

The inquisitorial criminal system requires investigation and evidence gathering to be conducted by the prosecutor and the interrogator. If, during the investigation, the interrogator suspects that the accused was insane at the time of the crime, he/she should conduct an interview of the accused\'s relatives and friends, and request a forensic assessment. If insanity is established, the interrogator sends the case to the prosecutor to confirm the insanity of the accused. If this occurs, the investigation of crime is terminated and the accused acquitted.^[96](#fn96){ref-type="fn"}^ Similarly, if, during the trial, the judge suspects that the accused was insane at the time the crime was committed, the same procedure should take place at the initiation of the judge^[97](#fn97){ref-type="fn"}^ (in this case, there is no need for the prosecutor\'s confirmation).

Another way of raising neuroscientific evidence is for the defense to directly request a mental assessment. However, this requires the permission of the interrogator or the judge during the investigation and trial^[98](#fn98){ref-type="fn"}^ and the expert is chosen at the court\'s discretion, rather than by the defendant.^[99](#fn99){ref-type="fn"}^

For more severe crimes^[100](#fn100){ref-type="fn"}^ (ie crimes that according to the Penal Code have a minimum punishment of more than five years of imprisonment),^[101](#fn101){ref-type="fn"}^ a request for a Personality Dossier (PD) by the interrogator is compulsory during the pre-trial investigation.^[102](#fn102){ref-type="fn"}^ The PD includes a social worker\'s report about the family and social situation of the accused, as well as medical and psychiatric reports.^[103](#fn103){ref-type="fn"}^ This can mean that if there are some records of brain abnormalities in the medical history of the accused, or if an abnormality is revealed during the medical and psychiatric examinations, these are included in the case report and submitted to the court. Unfortunately, while it is compulsory to request a PD for severe crimes, it seems that this requirement is rarely complied with in practice.^[104](#fn104){ref-type="fn"}^

It may be that the expert report requires further explanation or investigation. The inquisitorial system permits further explanation by the expert at the request of the judge or interrogator.^[105](#fn105){ref-type="fn"}^ If the expert report indicates that the accused needs further assessment by experts from other areas (for instance, the psychological report suggests an abnormality in the brain), the judge and the interrogator can request the opinion of other experts.^[106](#fn106){ref-type="fn"}^ The defendant can also ask for a further expert opinion or for further assessment by experts from other areas, but the judge or interrogator must give permission for this request and the court choose an appropriate expert.^[107](#fn107){ref-type="fn"}^

Reports by different experts, in particular from different areas of expertise, may result in contradictory opinions and confusion for courts. To resolve this issue, the court may request further explanation from the same experts or request a new forensic expert opinion. Another way to deal with this issue is to request a *special forensic committee*. In discussions about medicine and related areas during the investigation and trial,^[108](#fn108){ref-type="fn"}^ special committees may be organized in a number of circumstances in order to increase the accuracy of the forensic (medical) evaluation. These circumstances include cases where there is a need for special expertise and when experts' opinions are contradictory.^[109](#fn109){ref-type="fn"}^ The committee members are selected according to the features of each specific case. For instance, a neurologist might be invited when the brain is under investigation. If the committee realizes that there is a need for another expert from a different area, it is possible for such an expert to be added to the committee.^[110](#fn110){ref-type="fn"}^ To receive more reliable reports from the committee, some criteria are determined for the selection of committee members, such as choosing more experienced and knowledgeable individuals.^[111](#fn111){ref-type="fn"}^ Each member of the committee evaluates the case based on their specialized knowledge but members discuss the case with one another and determine the final opinion collaboratively.^[112](#fn112){ref-type="fn"}^ The initial committee is composed of at least three experts, but if the judge or interrogator is not satisfied with their opinion, or one of the parties make a compelling objection, the case can be sent to a higher committee composed of different experts.^[113](#fn113){ref-type="fn"}^ This procedure might be repeated until the case is sent to a 'central committee', composed of the highest ranked experts in the relevant areas.^[114](#fn114){ref-type="fn"}^

CONCLUSION {#sec6}
==========

The main goal of the current study was to determine the potential applicability of neuroscientific evidence in Iran\'s CJS for the purposes of evaluating criminal responsibility and assessing the sentence. This study has shown that neuroscientific evidence can be used for different purposes, including establishing the insanity defense and mitigating or determining the punishment. While the latter application is limited to Ta'zir punishments, Ta'zir forms the majority of punishments in Iran\'s criminal code. The paper also concluded that there are many opportunities for the use of neuroscientific evidence in Iran\'s CJS.

That said, there are a number of issues that may prevent the use of neuroscience in criminal proceedings. One of these problems is that Iran\'s Penal Code is generally concerned with *mental* and *psychological matters*, and as this study has not empirically reviewed the criminal cases involving neuroscientific evidence in practice, it is unclear whether judges consider *brain* impairment a relevant factor in determining the sentence or as a basis for establishing the insanity defense. A source that could provide guidance on this issue is Marja\'-e-Taqleed legal opinions. However, with regard to the use of genetic evidence in criminal courts, Marja\'-e-Taqleed have different opinions. Similarly, it might be the case that Marja\'-e-Taqleed have different views about applicability of neuroscience which may result in inconsistent legal decisions.

Undoubtedly, if the Parliament chose to include brain condition in the Penal Code, similarly to the Criminal Law of 1973, the use of neuroscience in criminal courts would be more likely in practice and this also would prevent any inconsistent decisions by courts. Regrettably, legislative reform in Iran is a lengthy process and, as a result, the inclusion of brain impairment in the Penal Code may not happen in the near future.
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